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ABSTRACT 
The purpose of this research was to investigate the temperature and energy 
input dependency of Nd:YAG laser performance pumped by flashlamp. A 
commercial laser rod Nd:YAG crystal was utilized as a gain medium. The laser rod 
was placed parallel to a linear flashlamp filled with xenon gas at 450 Torr. The 
Nd:YAG crystal together with the flashlamp were flooded with a coolant comprising 
of a mixture of 60% ethylene glycol and 40% distilled water which covers a range of 
temperature from -30C to +60C. Spectroscopic properties of the Nd:YAG rod 
under pulsed flashlamp pumping was investigated from the output fluorescence 
spectrum of the flashlamp radiation and the Nd:YAG rod. The linewidth of each 
fluorescence line was measured for estimation of effective emission cross section and 
saturation intensity. The influence of temperature and input energy on fluorescence 
emission cross section of Nd
3+
:YAG crystal was studied. The cross section was 
found to decrease as the temperature and the input energy were increased. The inter-
stark emission showed Lorentzian line shape indicating homogeneous broadening. 
This was attributed to the thermal broadening mechanism of the emission line. The 
spectral widths and shifts of the emission lines for the three and four level inter-Stark 
transitions within the respective intermanifold transitions of 
4
F3/2→
4
I9/2 and 
4
F3/2→
4
I11/2 were investigated over the range of 0 to 75 J. The emission lines for the 
4
F3/2→
4
I9/2 transitions shifted towards a longer wavelength and broadened, while the 
positions and linewidths for the 
4
F3/2→
4
I11/2 transitions remained unchanged with 
increasing input energy. Finally the temperature dependence of quasi three level laser 
transitions for long pulse Nd:YAG laser was also investigated. The laser 
performance at 938.5 nm and 946.0 nm were also found to be inversely proportional 
with temperature and the slope efficiency was unchanged to temperature. The 
reduction was due to the mechanism of phonon scattering as well as broadening 
effect as the temperature increases. 
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ABSTRAK 
Tujuan penyelidikan ini ialah untuk mengkaji pergantungan suhu dan tenaga 
masukan terhadap prestasi Nd:YAG laser yang dipam dengan lampu kilat. Rod laser 
komersial kristal Nd:YAG digunakan sebagai medium perolehan. Rod laser 
diletakkan selari  dengan lampu kilat linear yang mengandungi gas xenon pada 
tekanan 450 Torr. Kristal Nd:YAG bersama lampu kilat ditenggelamkan dalam 
penyejuk yang mengandungi campuran 60% etilena glikol dan 40% air suling yang 
meliputi suhu daripada -30C hingga +60C. Sifat spektroskopi rod Nd:YAG di 
bawah pengepaman lampu kilat denyut dikaji daripada spektrum pendarfluor 
keluaran sinaran lampu kilat dan rod Nd:YAG. Lebar garis setiap garis pendarfluor 
diukur untuk anggaran keratan rentas pancaran berkesan dan keamatan tepu. 
Pengaruh suhu dan tenaga masukan terhadap keratan rentas pancaran pendarfluor 
bagi kristal Nd
3+
:YAG dikaji. Keratan rentas didapati berkurang apabila suhu dan 
tenaga masukan bertambah. Pancaran inter-Stark menunjukkan bentuk garis 
Lorentzian yang menandakan pelebaran homogen. Ini disebabkan oleh mekanisma 
pelebaran terma bagi garis pancaran. Lebar dan anjakan spektrum bagi garis 
pancaran peralihan tiga dan empat aras peralihan inter-Stark di antara peralihan 
pancarongga bagi 
4
F3/2  
4
I9/2 dan 
4
F3/2  
4
I11/2 dikaji meliputi julat 0 hingga 75 J. 
Garis pancaran bagi transisi 
4
F3/2  
4
I9/2 beranjak ke arah satu panjang gelombang 
yang lebih panjang dan melebar, sementara posisi dan lebar garis bagi transisi 
4
F3/2 
 4I11/2 tetap tidak berubah dengan pertambahan tenaga masukan. Akhirnya 
pergantungan suhu pada transisi laser kuasi tiga aras untuk laser Nd:YAG denyut 
panjang juga dikaji. Prestasi laser pada 938.5 nm dan 946.0 nm juga didapati 
berkadar songsang dengan suhu dan kecerunan kecekapan didapati tidak berubah. 
Pengurangan ini disebabkan oleh mekanisma serakan fonon dan kesan pelebaran 
spektrum apabila suhu meningkat.   
